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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device made small in size and thin, 
SOLUTION: A liquid crystal panel 10 is held between a 
front frame 20 and a rear frame 30, and the rear frame 
30 is held by fixing parts 41a, 41b, 41c, 41d formed 
at the front ends of both side faces of a back light 
unit 40. The fixing parts 22a, 22b, 22c, 22d, 22e and 
22f formed on both ends of the front frame 20 and the 
fixing parts 41a, 41b, 41c and 41d of the back light 
unit 40 are alternately fixed to the outer faces of 
the fixing parts 32a, 32b formed on both ends of the 
rear frame 30 as in contact with the front and rear 
frames. 
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[Title of the Invention] 

LIQUID CRYSTAL DISPLAY DEVICE 

[Claims] 

[Claim 1] A liquid crystal display device, in which 
light is radiated from the back of a liquid crystal panel by 
a back light device to display an image, characterized by 
comprising: a front frame for pressing the liquid crystal panel 
from front and holding the same, which is formed by bending 
backward both ends of a first square frame-like plate and 
forming a plurality of first plate-like fixing parts at spaces 
on both ends; a rear frame formed by bending forward both ends 
of a second square frame-like plate to form a second plate-like 
fixing part, the second plate-like fixing part being engaged 
with the insides of the first plate-like fixing parts to press 
the liquid crystal panel from back to be held; and a back light 
unit formed by projecting the upper end parts of both side 
surfaces of a box-shaped frame storing the back light device, 
and forming a plurality of third plate-like fixing parts at 
spaces on both upper ends, the third plate-like fixing parts 
being fitted to the outside of the second plate-like fixing 
parts so that the third plate-like fixing parts alternate with 
the first plate-like fixing parts to thereby hold the rear 
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frcuae. 

[Claim 2] The liquid crystal display device according 
to claim 1 , characterized in that the front frame and the rear 
frame are made of metal and have a thickness less than 0.3 mm. 

[Claim 3] The liquid crystal display device according 
to claim 1, characterized in that the first and second 
plate-like fixing parts and the second and third fixing parts 
are respectively fixed to each other by inserting the 
projecting parts provided on one side in the fitting holes 
provided on the other side. 

[Claim 4] The liquid crystal display device according 
to claim 1 , characterized in that the front frame and the rear 
frame are respectively provided with a substrate connected to 
the liquid crystal panel by bending backward and forward the 
end parts of the first and second frame-like plates that have 
no first and second plate-like fixing parts, and with fourth 
and fifth plate-like fixing parts fitted to each other in 
positions off a liquid crystal injecting part provided in the 
liquid crystal panel. 

[Claim 5] A liquid crystal display device, in which 
light is radiated from the back of a liquid crystal panel by 
a back light device to display an image, characterized by 
comprising: a front frame for pressing the liquid crystal panel 
from front and holding the same, which is formed by bending 
backward both ends of a first square frame-like plate and 
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forming a plurality of first plate-like fixing parts at spaces 
on both ends; a rear frame, which is formed by bending forwards 
both ends of a second square frame- like plate and forming a 
plurality of second plate-like fixing parts at spaces on both 
ends, and presses the liquid crystal panel from back to be held, 
in which the length between the second opposite plate-like 
fixing parts is the same as that between the first opposite 
plate-like fixing parts, and in holding the liquid crystal 
panel, the second plate-like fixing parts alternate with the 
first plate-like fixing parts; and a back light unit formed 
by projecting the upper end parts of both side surfaces of a 
box-shaped frame storing the back light device to form third 
plate-like fixing parts, the third plate-like fixing parts 
being fitted to the outs ides of the first and second plate-like 
fixing parts to hold the front frame and the rear frame* 

[Claim 6] The liquid crystal display device according 
to claim 5, characterized in that the front frame and the rear 
frame are made of metal and have a thickness less than 0.3 mm. 

[Claim 7] The liquid crystal display device according 
to claim 5, characterized in that the first and third plate-like 
fixing parts and the second and third plate-like fixing parts 
are fixed to each other by inserting the projecting parts 
provided on one side in the fitting holes provided in the other 
side. 

[Claim 8] The liquid crystal display device according 
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to claim 5, characterized in that the front frame and the rear 
frame are respectively provided with a substrate connected to 
the liquid crystal panel by bending backward and forward the 
end parts of the first and second frame-like plates that have 
no first and second plate-like fixing parts, and with fourth 
and fifth plate-like fixing parts fitted to each other in 
positions off a liquid crystal injecting part provided in the 
liquid crystal panel. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
This invention relates to a liquid crystal display device 

adapted to radiate light from the back of a liquid crystal panel 

by a back light device to display an image. 

[0002] 

[Prior Art] 

in the liquid crystal display device used in a display 
of a computer image, an image is displayed on the front of a 
liquid crystal panel by light of a back light device mounted 
inside the liquid crystal panel in which liquid crystal 
material is sealed, or reflected light from the outside. In 
the liquid crystal display device using the back light device 
of the above, the liquid crystal panel is held from front and 
back with two frames, for example, and a back light unit storing 
the back light device is fixed to the liquid crystal panel unit. 
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[0003] 

A structural example of the conventional liquid crystal 
display device of this type will now be described. Fig. 5 is 
an exploded perspective view showing a structural example of 
the conventional liquid crystal display device. A liquid 
crystal display device 100 is formed of a liquid crystal panel 
110 for displaying an image, a front frame 120 for holding the 
liquid crystal panel 110 from front, a rear frame 130 for 
holding the same from back, and a back light unit 140 storing 
a back light device for applying light to the liquid crystal 
panel 110. The liquid crystal panel 110 is a general liquid 
crystal display plate formed by holding the front and back of 
a liquid crystal layer with an orientation film and a 
transparent electrode film and further stacking a transparent 
plate and a sheet polarizer, to which a base plate 111 where 
a driving device is packaged is connected, and which is provided 
with an injection port 112 for liquid crystal material sealed 
with resin. The front frame 120 and the rear frame 130 are 
both metallic press working goods of stainless or iron sheet 
of 0.3 mm thick. In the front frame 120, the end part of a 
front face part 121, which is a square frame-like plate is bent 
to form plate-like fixing parts 122a, 122b, 123a, 123b and 123c 
provided with fitting holes. Similarly in the rear frame 130, 
the end part of a rear face part 131 , which is a square frame-like 
plate is bent to form plate-like fixing parts 132a and 132b 
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provided with fitting holes, and fixing parts 133a, 133b and 
133c provided with fixing projection parts. The back light 
unit 140 is a box-shaped frame made of metal, plastics or the 
like, and plate-like fixing parts 141a, 141b and fixing parts 
141c, 14 Id are projected on the respective upper ends of both 
side surfaces. The upper surface of the back light unit 140 
is provided with a light radiating surface 142 , and a back light 
device formed of a light source, a light guide plate, a 
diffusion sheet, a prism sheet and the like is stored and held 

in the interior of the unit. 

[0004] 

AS shown in Fig. 5, the liquid crystal panel 110 is 
sandwiched and held between the front frame 120 and the rear 
frame 130. In this arrangement, the distance between the 
fixing parts 122a and 122b mounted at both ends of the front 
frame 120 is set a little larger than the distance between the 
fixing parts 132a and 132b, and the distance between the fixing 
parts 123a and 123b is set a little larger than the distance 
between the fixing parts 133a and 133b. Accordingly, in 
sandwiching the liquid crystal panel 110, the fixing parts 132a 
and 132b of the rear frame 130 fit between the fixing parts 
122a and 122b of the front frame 122, the fixing part 133a and 
the fixing parts 133b and 133c fit among the fixing part 123a 
and the fixing parts 123b and 123c, and the projecting parts 
provided on the fixing parts 133a, 133b, 133c are fitted in 
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the fitting holes of the fixing parts 123a, 123b and 123c to 
be fixed. On the other hand, the distance between the fixing 
parts 141a and 141c provided on the back light unit 140 is set 
a little larger than the distance between the fixing part 122a 
and 122b of the front frame 120, whereby with the liquid crystal 
panel 110 sandwiched between the front frame 120 and the back 
frame 130, it is further interposed between the fixing parts 
141a, 141b and the fixing parts 141c, 14 Id of the back light 
unit 140. The fixing parts 141a, 141b, 141c and 141d are 
provided with the projecting parts directed inward, and the 
projecting parts are fitted in fitting holes respectively 
provided in the fixing parts 122a, 122b, 132a and 132b, whereby 
the front frame 120, the rear frame 130 and the back light unit 
140 are integrally fixed to each other. 
[0005] 

[Problems that the Invention is to Solve] 
Generally the liquid crystal display device is used in 
information equipment such as a notebook-sized word processor 
and a personal computer, and there have been strong demands 
in the equipment toward reduction in size and thickness. Also 
in the liquid crystal display device to be loaded, there have 
been such strong demands. In the above liquid crystal display 
device 100, however, the front frame 120 is put in from the 
outside of the rear frame 130 to fix the liquid crystal panel 
110, and further from the outside, the back light unit 140 is 
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fixed, consequently, the thickness of the fixing parts 141a, 
141b, 141c and 141d of the back light unit 140 is added to the 
thickness of two frames of the front frame 120 and the rear 
frame 130 for holding the liquid crystal panel 110. Generally 
the conventional liquid crystal display device is of such a 
type that the back light unit is inserted from the outside of 
the liquid crystal panel held in the frame as described above, 
so there is a limit on reduction in size and thickness. 
[0006] 

The invention has been made in the light of the above 
problems, and it is an object of the invention to provide a 
liquid crystal display device in which a frame for holding a 
liquid crystal panel and a back light unit connected thereto 
are reduced in size and thickness. 
[0007] 

[Means for Solving the Problem] 

In order to solve the above problems, the invention 
provides a liquid crystal display device in which light is 
radiated from the back of a liquid crystal panel by a back light 
device to display an image, characterized in that the liquid 
crystal display device includes a front frame for pressing the 
liquid crystal panel from front and holding the same, which 
is formed by bending backward both ends of a first square 
frame-like plate and forming a plurality of first plate-like 
fixing parts at spaces on both ends, a rear frame formed by 
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bending forward both ends of a second square frame-like plate 
to form a second plate-like fixing part, the second plate- 
like fixing part being engaged with the ins ides of the first 
plate-like fixing parts to press the liquid crystal panel from 
back to be held, and a back light unit formed by projecting 
the upper end parts of both side surfaces of a box-shaped frame 
storing the back light device, and forming a plurality of third 
plate-like fixing parts at spaces on both upper ends, the third 
plate-like fixing parts being fitted to the outside of the 
second plate-like fixing parts so that the third plate-like 
fixing parts alternate with the first plate-like fixing parts 
to thereby hold the rear frame. 
[0008] 

In the liquid crystal display device of this type, when 
the plurality of first plate-like fixing parts provided on the 
front frame and the plurality of third plate-like fixing parts 
provided on the back light unit are held on the rear frame, 
the fixing parts alternately come into contact with the outside 
surface of the second plate-like fixing part provided on the 
rear frame. The front frame and the rear frame are made of 
metal and have a thickness less than 0.3 mm, and in the contact 
parts with the respective plate-like fixing parts, for example, 
the projecting part provided on each one of the contacting 
plate-like fixing parts is inserted in the fitting hole 
provided on the other thereof, thereby fixing the front frame 
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and the back light unit to the rear frame. 
[0009] 

Further the invention provides a liquid crystal display 
device, in which light is radiated from the back of the liquid 
crystal panel by the back light device to display an image, 
characterized in that the liquid crystal display device 
includes a front frame for pressing the liquid crystal panel 
from front and holding the same, which is formed by bending 
backward both ends of a first square frame-like plate and 
forming a plurality of first plate-like fixing parts at spaces 
on both ends, a rear frame, which is formed by bending forwards 
both ends of a second square frame-like plate and forming a 
plurality of second plate-like fixing parts at spaces on both 
ends, and presses the liquid crystal panel from back to be held, 
in which the length between the second opposite plate-like 
fixing parts is the same as that between the first opposite 
plate-like fixing parts, and in holding the liquid crystal 
panel, the second plate-like fixing parts alternate with the 
first plate-like fixing parts, and a back light unit formed 
by projecting the upper end parts of both side surfaces of a 
box-shaped frame storing the back light device to form third 
plate-like fixing parts, the third plate-like fixing parts 
being fitted to the outsides of the first and second plate-like 
fixing parts to hold the front frame and the rear frame. 
[0010] 
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in the liquid crystal display device of this type, when 
the plurality of first plate-like fixing parts provided on the 
front frame and the plurality of second plate-like fixing parts 
provided on the rear frame are held on the back light unit, 
the fixing parts alternately come into contact with the inside 
surfaces of the third plate-like fixing parts provided on the 
back light unit. The front frame and the rear frame are made 
of metal and have a thickness less than 0 . 3 mm, and in the contact 
parts with the respective plate-like fixing parts , for example, 
the projecting part provided on each one of the contacting 
plate-like fixing parts is inserted in the fitting hole 
provided on the other thereof, thereby fixing the front frame 
and the rear frame to the back light unit. 
[0011] 

[Mode for Carrying Out the Invention] 

The mode for carrying out the invention will now be 
described with reference to the attached drawings. Fig. 1 is 
an exploded perspective view showing the structural example 
of a liquid crystal display device according to the invention. 
[0012] 

A liquid crystal display device 1 is formed of a liquid 
crystal panel 10 for displaying an image, a front frame 20 for 
holding the liquid crystal panel 10 from front, a rear frame 
30 for holding the same from back, and a back light unit 40 
storing a back light device storing a back light device for 
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radiating light to the liquid crystal panel 10. The liquid 
crystal display panel 10 is a general liquid crystal display 
plate formed by holding the front and back of a liquid crystal 
layer with an orientation film and a transparent electrode film 
and further stacking a transparent plate and a sheet polarizer, 
to which a substrate 11 where a driving device is packaged is 
connected, and which is provided with an injection port 12 for 
liquid crystal material sealed with resin. The front frame 
20 and the rear frame 30 are both metallic press working goods 
of stainless or iron sheet of 0.2 mm thick, in which the end 
part of the square flat plate is bent to form a plurality of 
parts connected and fixed to another frame or the like . Further , 
the back light unit 40 is a box-shaped frame made of metal, 
plastic resin or the like, and similar plate-like fixing parts 
are projected on the upper ends of both side surfaces. A back 
light device stored in the back light unit 40 adopts a light 
guide system in which a light source such as a fluorescent tube 
is disposed at the end part, light from the light source is 
guided to the front face by a light guide plate made of resin 
or the like, the light is diffused by a diffusion sheet and 
transmitted through a prism sheet, and the light is radiated 
from a light radiating surface 42 disposed parallel to the 
liquid crystal panel 10 on the upper surface of the back light 
unit 40. 
[0013] 
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The fitting structure of the liquid crystal display 
device 1 will now be described. In the front frame 20, both 
ends of a front face part 21, which is a frame-like plate, are 
bent backward, and a plurality of plate-like fixing parts 22a, 
22b, 22c, 22d, 22e and 22f provided with a fitting hole are 
formed at designated spaces at the ends of both. Although the 
fixing parts 22a, 22b, 22c, 22d, 22e and 22f are provided at 
the ends of the short sides of the front face part 21 in Fig. 
1, this is not restrictive, but they may be provided at the 
ends of the long sides instead. In the front frame 20, 
plate-like fixing parts 23a, 23b and 23c are formed at the ends 
of the long sides as well. On the other hand, in the rear frame 
30, both ends of a rear face part 31, which is a frame-like 
plate, are bent forward to form plate-like fixing parts 32a 
and 32b provided with a plurality of fitting holes and 
projecting parts for fitting directed outward. Plate-like 
fixing parts 33a, 33b and 33c are formed at the ends of the 
long sides as well. 
[0014] 

A plurality of projecting parts provided on the fixing 
parts 32a and 32b of the rear frame 30 respectively correspond 
to the fitting holes provided in the fixing parts 22a, 22b, 
22c, 2 2d, 22e and 22f of the front frame 20. The distance in 
the long-side direction of the rear frame 30 is set a little 
shorter than the distance in the long-side direction of the 
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front frame 20. By this arrangement, the fixing parts 32a and 
32b of the rear frame 30 are fitted to the ins ides of the fixing 
parts 22a, 22b, 22c, 22d, 22e and 22f of the front frame 20, 
and the liquid crystal panel 10 is sandwiched and held between 
the front frame 20 and the rear frame 30. The projecting parts 
provided on the front frame 30 are fitted into the fitting holes 
of the respective fixing parts of the front frame 20, thereby 
fixing the front frame 20 and the rear frame 30 to each other. 
Thus, in the above liquid crystal display device 1, the front 
frame 20 and the rear frame 30 are fixed by a plurality of fixing 
parts, whereby even if each frame is formed of a thin metal 
sheet less than 0.3 mm thick, rigidity can be kept. 
[0015] 

The distance in the short-side direction of the rear 
frame 30 is set a little shorter than the short-side direction 
of the front frame 20, so that the fixing parts 33a, 33b and 
33c of the rear frame 30 fit in the insides of the fixing parts 
23a, 23b and 23c of the front frame 20, and the projecting parts 
of the rear frame 30 side are fitted in the fitting holes of 
the front frame 20 side to fix both frames to each other. Thus, 
the bonding strength of both frames is increased so as to 
heighten the rigidity of the frames. Since the sealing resin 
adhering to an injection port 12 of the liquid crystal panel 
10 is projected outward, the fixing parts 23a and 33a do not 
cover the whole side surfaces of the long side of each frame 
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to form a gap in a part^ from which the sealing resin of the 
injection port 12 is projected. Further^ as to the substrate 
11 of the liquid crystal panel 10 projecting outward similarly 
to the above, the base plate 11 is projected through gaps 
provided between the fixing part 23b and 33b and between the 
fixing parts 23c and 33c. 
[0016] 

The thus integrated front frame 20 and rear frame 30 with 
the liquid crystal panel 10 held between them are held by the 
back light unit 40. In the back light unit 40, plate-like 
fixing parts 41a, 41b, 41c and 4 Id are formed at designated 
spaces in the shape of projecting on the upper ends of both 
side surfaces. The respective fixing parts are provided with 
projections for fitting directed inward, and the projecting 
parts respectively correspond to the fitting holes provided 
in the fixing parts 32a and 32b of the rear frame. The distance 
in the long-side direction of the back light unit 40 is set 
a little shorter than the distance in the long-side direction 
of the rear frame 30 and equal to the distance in the long-side 
direction of the front frame 20. By this arrangement, the 
fixing parts 32a and 32b of the rear frame 30 are respectively 
fitted between the fixing parts 41a and 41b and between 41c 
and 41d of the back light unit 40, and the projecting parts 
are fitted in the fitting holes, thereby fixing the back light 
unit 40 and the rear frame 30 to each other. 
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[0017] 

Fig. 2 shows the joining condition of the respective 
fixing parts. Fig. 2 is a partial enlarged view of the side 
in the condition where the front frame 20, the rear frame 30 
and the back light unit 40 are connected to each other. As 
described above, the fixing parts 22a, 22b, 22c provided on 
the short side of the front frame 20 and the fixing parts 41a, 
41b provided on the short side of the back light unit 40 are 
formed at designated spaces. Therefore, the condition where 
the front frame 20 and the back light unit 40 are connected 
to the rear frame 30 is, as shown in Fig. 2, that with the 
respective fixing parts of the front frame 20 and the back light 
unit 40 alternately engaged with each other, the fixing parts 

are connected to the fixing part 32a of the rear frame 30 

indicated by slant lines. 

[0018] 

Fig. 3 is a sectional view of the liquid crystal display 
device 1 taken in the direction of an arrow A of Fig. 2. In 
Fig. 3, the fixing parts 22b and 22e of the front frame 20 are 
superposed and fixed on the outside of the fixing part 32a and 
32b of the rear frame 30 holding the liquid crystal panel 10. 
At the innermost part of the screen of the fixing parts 22b 
and 22c, similarly the fixing parts 41a and 41c of the back 
light unit 40 are fixed. Thus, the distance in the long-side 
direction of the front frame 20 is equal to the distance in 
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the long-side direction of the back light unit 40, and with 
the respective fixing parts engaged with each other back and 
forth (vertically in the drawing) as shown in Fig. 2, the fixing 
parts are connected to the rear frame 30, so the number of 
overlapping frames in the connecting part is held down to two, 
and the width in the direction of the long side where the 
connecting surfaces of the front frame 20, the rear frame 30 
and the back light unit 40 exist is reduced more than before. 
Accordingly, the structure of the mutually engaged fixing parts 
can reduce the width in the long-side direction while holding 
down the thickness from the front face part 21 of the front 
frame 20 to the rear face of the back light unit 40 to the minimum. 
Further, with the plurality of fixing parts engaged with each 
other, the frames are fixed from front and back, whereby even 
if the thickness of metal used in each frame is set less than 
0.3 mm, the rigidity of each frame can be kept and the outline 
can be reduced. 
[0019] 

Further, the front frame, the rear frame and the back 
light unit may be connected according to the structure of a 
second embodiment shown in the following. Fig. 4 shows the 
joining condition of the respective fixing parts in the second 
embodiment . 
[0020] 

Fig. 4 is an enlarged view of the connecting parts seen 
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from the inside of each frame storing a liquid crystal panel, 
that is, a view of the connecting parts shown in Fig. 2 taken 
from the back side of the screen. In the embodiment, both ends 
of a front face part 51 of a front frame 50 are bent backward, 
and a plurality of plate-like fixing parts 52a, 52b provided 
with fitting holes are formed at designated spaces on the end 
parts of both. Further, both ends of a rear face part 61 of 
a rear frame 60 are bent forward, and similarly a plurality 
of plate-like fixing parts 62a provided with fitting holes are 
formed at designated spaces at the end parts of both. On the 
other hand, in a back light unit 70, plate-like fixing parts 
71a are formed at designated spaces to project on the upper 
ends of both side surfaces. In the front frame 50 and the rear 
frame 60, the distances between both end parts where the 
respective fixing parts are formed are equal, and set a little 
shorter than the distance between both end parts in the back 
light unit 70 . The respective fixing parts are fixed similarly 
to the first embodiment by fitting the projecting parts in the 
fitting holes. Three slant line parts shown in Fig. 4 
respectively show the sections of the front face part 51 of 
the front frame 50, the rear face part 61 of the rear frame 
60 and the front face part 72 of the back light unit 70 in order 
from above. 
[0021] 

AS shown in the drawing, the fixing parts 52a and 52b 
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of the front frame 50 and the fixing part 62a of the rear frame 
60 alternately come into contact with the inside of the fixing 
part 71a of the back light unit 70 from front and back to be 
fixed to each other. Thus, the number of overlapping frames 
in the connecting part is held down to two, and the distance 
between both end parts where the connecting surfaces of the 
front frame 50, the rear frame 60 and the back light unit 70 
exist is reduced more than before . Accordingly , the structure 
of the mutually engaged fixing parts can hold down the thickness 
from the front face part 51 of the front frame 50 to the rear 
face of the back light unit 70 to the minimum, and 
simultaneously reduce the width of the front face part 51 . With 
the plurality of fixing parts engaged with each other, the 
frames are fixed from front and back, whereby even if the 
thickness of metal used in each frame is set less than 0.3 mm, 
the rigidity of each frame can be kept and the outline can be 
further reduced. 
[0022] 

The shapes of the respective components of the above 
liquid crystal display device are limited to the above. For 
example, the size and shape of the fixing parts formed on each 
frame and the back light unit, the space between the fixing 
parts, and the size, number and shape of the fitting holes 
provided in the fixing part can be freely determined. Further, 
the respective fixing parts may be fixed according to a screwing 
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or bonding method. 
[0023] 

[Advantage of the invention] 

According to the invention, as described above, in the 
liquid crystal display device, the plurality of first 
plate-like fixing parts provided on the front frame and the 
plurality of third plate-like fixing parts provided on the back 
light unit alternately come into contact with the outside 
surfaces of the second plate-like fixing parts provided on the 
rear frame when the front frame and the back light unit are 
held on the rear frame, whereby the number of mutually 
contacting plate-like fixing parts is held down to two so that 
while the thickness from the front face part of the front frame 
to the rear face of the back light unit is kept down to the 
minimum, the width can be reduced. Further, the front frame 
and the rear frame are fixed by the plurality of the plate-like 
fixing parts, whereby even if each frame is made of metal less 
than 0.3 mm thick, the rigidity of each frame can be kept and 

the dimensions of the outline of the device can be reduced. 

[0024] 

Further, in the liquid crystal display device of the 
invention, when the plurality of first plate-like fixing parts 
provided on the front frame and the plurality of second 
plate-like fixing parts provided on the rear frame are held 
on the back light unit, the fixing parts alternately come into 



20 



contact with the inside surfaces of the third plate-like fixing 
parts provided on the back light unit, whereby the number of 
mutually contacting plate-like fixing parts can be held down 
to two, so that while the thickness from the front face part 
of the front frame to the rear face of the back light unit is 
kept down to the minimum, the width can be reduced. The front 
frame and the rear frame are fixed with the plurality of the 
plate-like fixing parts, whereby even if each frame is made 
of metal less than 0.3 mm thick, the rigidity of each frame 
can be kept and the dimensions of the outline of the device 
can be reduced. 

[Brief Description of the Drawings] 

[Fig. 1] An exploded perspective view showing a structural 
example of a liquid crystal display device according to the 
invention. 

[Fig. 2] A diagram showing the joining condition of the 
fixing parts in the liquid crystal display device of the 
invention. 

[Fig. 3] A sectional view of the liquid crystal display 
device taken in the direction of an arrow A. 
[Fig. 4] A diagram showing the joining condition of the 
fixing parts in a second embodiment of the liquid crystal 
display device - 

[Fig. 5] An exploded perspective view showing a structural 
example of the conventional liquid crystal display device. 
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[Description of the Reference Numerals and Signs] 

1: liquid crystal display device 

10: liquid crystal panel 

11: base plate 

12: injection port 

20: front frame 

21: front face part 

22a,, 22b, 22c, 22d, 22e, 22f , 23a, 23b, 23c: fixing part 
30: rear frame 
31: rear face part 

32a, 32b, 33a, 33b, 33c: fixing part 
40: back light unit 
41a, 41b, 41c, 41d: fixing part 
42: light radiating surface 
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2 f i^^^ *v H 4 0cOH^gB4 1 a, 4 

lb, 4 1c. 4 1d^;0^ ?^gI5:7 U-A 3 0 <;5M«t:: 
iSlt^nfcH^gPS 2 a*5J:;[J^3 2 h<Df^mmz. ml« 
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fem2Wfi«H^S5<^^ffli('«^^'^'^' WSB^gP^U- 
SWT -5 ^ t t-r SSSS^^SB. 

SW^JS 1 IB^WJKS^^feB. 

3 1 ME^ 1 *3 2 ©««@^8i5©P^, 

WEm2*3d;o:m3©««@fegecDHtt, ^n^nro- 

:^=.jnci*ia-r-2>s«. isj^xfmmm^/^^)\^izmfibn 
rz^M>&.x^^mr^m\z, m^i}m'^r^m4iij^u 

C J: -p TJtSrMW L-TBi0<£**T •5>KS«^SBl-* 

H(ItB}KSiA^>)l'SrM:&*^eJfS^T 

T, ^^lC«|gc«^2©«tt@^Sf*^PB^RISrMltT}gfi£ 
fJtBiKa/t^;i'«:^:^*^e}f^?;^T 
««fb. ffi^fr?.ttlBm2 0lS«B^SPIiiirofi***. ffi 
Wr-SSflfBm 1 C0lSt)e@5^gCFBlOfi;^ tl^-T. flfflBJK 
S/t^-H'^ft^l^/SiISfCflfllBm 2 «S<^tH3£ja5*«m 1 <o 



iR^®^^<D9\-m\zm^VX, MiB«lig|57U-At5J:t; 
05 WtB^§C:7^-A^»}#-r^A'-yi7 7'f han-y ht. 

[W*:^6] WtBWgS7 l^-AiJ J; tJ^miB^SS7 
AttJSSO. 3mm*SI©^SiST'*SC:t*#®a:-r 

•5ii*3S 5 IBeoJKSg^SB. 

}f -5 i: t' <t T H ^ $ n S r t * 1 1" S 
^ 5 IB^WJKSSS^^B. 

AtCtt, WiBmi*J;t^®2 0#!KJF«C*ttS. WtB 

m 1 is^v^m2(DiR^m^mmi^^nx^^tj.^^^m^ 
^:^i5^zfm:tiiz^ti'enmr)mif^nx. *stB?Ka/t 

20 fc?KftaA«Ksa-r<ftBt. sv^^tK^f s^4*5j:r^ 

^m^m 5 tB«<Djsa«*^B. 

[0 0 0 1] 
[0 0 0 2] 

[t;£*®siB] n>\^:3.--^mm<D^7nmzm^^^tix 
30 v^-&JKa«*^B«. ?Ka^K**»A^nfci£SA^-iv 

m^mmx\t, m^^t^ ^sA:^^;^*tw«*^e2o<737 

35 U-A\Z^-oXUm^n. ClWStft/^^il'i-y He. 

hSB**'R»i$nfcA-;/4'7-1' h3.-y h** 

[0 0 0 3] £AT. C©J;5:^ctJ£3l5®?KSi^*SfiW«! 

40 «jt0iJ*5^-r:5)-M^«0'T?»^. JKS^^SB 1 0 0 

1 0 sm;&*^e.»j*-r2>«6S57 u-a i 2 o t, ^:^36^ 

e-KJ^TS^gP^ 1^-A 1 3 0 <!:. 1 1 0 

^ * SgSt f -a A- >v ^ < h «B*^lRiirt S nfe A* -y i7 ^ -f 
45 ho-zi-y h 1 4 0 {Cj;oT#lfi£^nS. SESA^^JU 1 1 

fk^, ^ib^zmmWiiiinf-m^WL^^mx^tc-tSimtjim. 
a^s^is-c*o. K»jSBA««^^nfcasi 1 

50 2**i8tte.nTU-5. 8(teS7U-Al 2 0*5J:t;«ffi7 
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. Teases 



1 2 OtC«. *}^*fcC-r*;i^^¥1ST'*«.fIffiS151 2 1« 

(DH5eS6l2 2a, 12 2b, 12 3a. 12 3b:teJ; 
yCl 2 3 c^^jeBK^tlTl^i^. ^fc. ^gB7U-A13 

o*)i^^t;, ;^}g(^#<^TOT-*s^ss6i 3 i©sa5 

SSSl 3 2 a;feJ;t;i 3 2 b-h. H^fflW^eSSA^^tt 
enfcS^SeiSSa. 1 3 SbiJctr^l 3 3c*<Jg^ 

n©±^»c««<DB3eS5 1 4 1 a*3cbt;i 4 1 bt, @ 
^gBl 4 1 ctScttXl 4 1 dTitllffiLTJ^fiK^tlTl.^ 
^, ^fc, ±ffilCtt7tBII*ffil 4 2*igitt^n, rtSPIC 

hse&jR*AL', ■R^bTVi^. 

[0 0 0 4] 05<DJ;^tC, ^S/I^JH 1 0 tt«tgB7 

w-A 1 2 0 *5 J: 0:^857 w-i^ 13 0 izm^s^^nx 

«jtSn-&. {flJA«Wa57l^-Al 2 oo^sg 

\ZfSin<onitmM^l 2 2 aiJcfcyJl 2 2 borsio^^ 
tt, ^§^7 1'- A 1 3 0 CDM>S<DH^g5 13 2a *5<ty: 
13 2 b<omoyfeMii'Ot)-rMZ:k^<-^n. SfcSS 
gBl23ai:123 bOWOlESKtt, SSSSl 3 3 a*5 

irjti 3 3 h(Dm(Dmm^ioibirf)^\z^^<^nx\^^ 

SSB^l'-Al 3 OcDHSSCl 3 2 aiJjcO^l 3 2b 
tt. *fJg|57^-Al 2 2©@«ffl51 2 2 a*3j;t;i 2 2 
bPBllC«*OjZ.^!>-, H^gCl 3 3 atS^SCl 3 

3b43J;t^l 3 3ctt. H^SiSl 2 3 aa:S5tia5l 2 3 
b*3j;l/Jl 2 3c h<D?^\Z\t^<OjL^^ @^861 3 3 
a, 13 3 h^aUl 3 3c t^lte.txfc^eSBA^@^ 
gBl2 3a. 1 2 3 b*5j;t^l 2 3 c(DBfO#lt?ttC« 
*>2t^tXTHSSn-5. — /N'-yi'^'f hn-->y h 1 
4 0\ZfSt»i=>nitm^ii®1^^l 4 1 a*5it;i 4 1 c 
©fflOD^Sttt. V-K 1 2 0 (D@^S5 1 2 2 a *3 

J;r)tl 2 2 bOra1om»<fc»5*5-r*^lC:;*C^<^tcT* 

0 . mn>y v-k i 2 0 tM-y v-k 1 3 0 
/t^;n 1 0 nv^^^ h:x--y 

M 4 0©BJfe«Sl 4 1 a*5J:t/:i 4 1 b^:. S^SBl 
4 1 c*5<tt/l 4 1 d tcOFalf'^ ^t'S5*)iStX^. B 
^gBl4 1a. 14 1b. 1 4 1 c*3J:t/Jl 4 1 dfCtt 

^SCl2 2a, 122b. 1 3 2 a*5j;DJ 1 3 2 btr^ 

71^-^12 0. ^SB^W-Al 3 0*5J:t^/'«-yi'5'f 
ha.zi>y h 1 4 0*<— fli:»cB^^5nS. 
[0 0 0 5] 

[f6WA^<»SibJ:^<!:-r-5g6S] <t;i5T-. »t 
S^^SBtt/ - h ^.y i7 U©-?- H y D-fe >y -li-^/-^- 
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7Fm.m.\z^^<r>iiotiSi^if'^^^' ±EOflKffi 

^s^ge 1 0 0 Ttt. ^357 u-A 1 3 0 <Dii.fiij*^e)Ha 

05 ^-y 1 2 0 ifi^^iLhjxm.^n-^y^ 1 1 o *b^ 

L. ^etCCl<Di1-{|iJ*^?>A<yi'7'1' h:i--<y h 1 4 0^ 
B^bTVi-5yh«). ^ft/t^-'H 1 0(D««f©fc*roW 
g|57U-Al 2 0*5J;t^^g|57U-Al 3 0®2«i:©7 
p_^<Ojf$tc. A* •yi77'f h:i---y M 4 OcDB^SC 
10 14 1a, 14 1b. 1 4 1 c*3<};y^l 4 1 d<D;p^S*i 

i\mvc^i^xmm'c\z\m.m'<'^':>f!^' 

15 [0 0 0 6] 2^5iW*«2:©J:53S:aSC«*-Tf.C*nifc 
[0 0 0 7] 

^t^ftmz. ita/t^;K^)»:^A^€.A*-yi'^-i' hS« 
II 1 05«<^iB^ss©i*3ffl'Ji-M-&i>'^' mmnk^^^^^i'^ 

mOiVX. ^;&lc«|gc©^3©«*^B^SI5A^r^lS«rMtt 
TJ^fiK^nfcJ^iKSWb, Wt3m3««t^@feSi5AW3 
^ 1 ©«<*B^8l5tS»riaiVi J: ^ fcMIBm 2 
35 «B:£a5®^««l»'K^'>'^- MIBmgi5:7i/-A<£«jt-r 
SA'-y;?5-f hrL--y hi, =&*-rsCi:*!Hfmi:-rS 

[0 0 0 8] ::<o^^5^tK*«s%»«"^«. ffiSP^v— 

AC^tt?>nfc«&(D^l©««@5SS6<i:, A'-y^^'f 
hizi-y hlcigtt?>nfc«iS©m3©^fiB^SCi:*^, 

^nfc^ 2 0«!KB«S5®51-ffliJiBfcSt»^V^lcgEM-r 

mm*«S©^SKT-. S-«<*B«SI5<Daftllgl5^^-C«. m 

^<h»Cj;oT. ^gi5:7U-Al'Wa57U-'At3j;r;A'>y 
i^^-f m:i-y h*^B3£^tl-5, 

[0 0 0 9] ^it. *5!e«-c«. «ta/^^^w«>«:^A^^ 
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[0 0 10] z.<D^^ti.m^m^&m-c\t. m^yu- 

Alc^lt^nfc«IS«ll2©««03£S5t*^ /l-y^'^ 
$0. 3mm*SI©^MSST. #«^*H^8P«)SI»S5iJ- 

[0 0 11] 

[0 0 12] teaa^^Bl^. HISSr^S^TSJ^SA 

^)i'iot, iKaA^;n 0S:M;&*^e>^^"^*H9SP^ 

W'-A2 0t, «:3^*^e)«}#-rs«SS7W-A3 0 t, 
JKft/t^jP 1 0 ir3t*Bg«-rs A'-y ^7 hSB*^iR«^ 
$tlfc;N*-y i^^-f hazi-y h 4 0 lCi;-r)T^fiK^tlS. 
?KftA^>'l' 1 0 tt. ^J^«jKag©t(I^^iBl6]lK*3ct?/ 

«i i*^j^i^^n. ^s&tCckoTS*ih$nAcjgs^«© 

aAP 1 2*<^tte>nTV>.5. Sfc. A20 
*3 J;yt^8C7 U-A 3 0 «, tt)tC««I^«0$O. 2 m 

4 0fCiRifrt$nSA>yi'7-f h»Btt> 0i|A«> MJt'ff 



■pTtSfttbTyjXAi'- hSrSiS^f-ti, A*-yi75-<h 

3.n<y h 4 0 ®±iS»r^fi/t*;u 1 0 tc^frtciffiBisn 
[0 0 13] UAT. c:ojKS«5^SBi«>5iOWt«jS 

iz-pif^xmm-r^. wsb^ w-a 2 o 

*SSfIffigB2 l<73i^^*t^*lcWDfttfe.nT, mr)H 
10 lt7^C7!)^Ktte)nfc¥«1*©HSSP2 2 a, 2 2 b. 2 2 
c, 2 2d, 2 2 e*5J;t52 2 f *<5R*©^8Ptr«fS:, 

a. 2 2 b, 2 2 c, 2 2 d. 2 2 e *3J:t^2 2 f tt. 

m 1 T'«WBS52 1 <Dmmm<Di^wzmi-f^tix^^^ 

««(DH^gP2 3a, 2 3 b*5<i:t;2 3 c^tj^^^tlT 
^S67 l^-A 3 0 tC«, «!=1^¥«T'afe-5« 

?)tlfc¥««t®@^SP3 2 a:feJ:0:3 2 bd^J^fiK^nx 
Vi5. fifflfl'JO«gPJCfcspSt*i«S3egB3 3 a, 

3 3 h^^zf3 3 cifim^^nx^-^?). 

[0 0 14] ^85:71^— A3 OOHSSBS 2 a*3<J;t/3 

25 2 h\zm»'inrzm^<^^^^it. wge7i/-A2ow 

H^gC2 2a, 2 2 b, 2 2 c, 2 2 d, 2 2ei3^Z^ 

2 2 f »cistte.nfcBtoftit?^»c-€-n-€=n*fji£:bTv^ 

Sfc, A3 0Sja:frr^i]oKfKtt, HftSC:? 

U'-A2 0Sja;&|S]CDiESf<t Ot)-r*^t'^<J^oTVi 
30 ^. inCJ;oT, ^g|57U-A3 0©@^g|5 3 2 a* 
j;aJ3 2 b*^ MfK^U— A2 0©HSSB2 2 a, 22 
b, 2 2 c, 2 2d, 2 2 e *5«tt^ 2 2 f ©l^ffliJlrtt* 

oii*-. ?KSA^;n o«sfig57W'-A2 oi:^g57^ 
-A3 0 t©rBitrSE*-jisnT»j#^?ns. was 

35 A2 0O#B^gR®ll0#Vt?tC A 

3 Ot-igtt^tlfc^egK*^«*Oatj;ii:T, MSC^l^ 

C, ±ieOJKa^*SBlXtt. t(rSI57U-A2 ot^ 

^yu-A3 0 iii)mfk<DWi^mz^^xmM^n^^ 

40 tT. ^yU—A^m'^0. 3mm*SI©»''^^MtL 
[0 0 15] l^-A 3 0 <D®ia:&|6]©ffiSI 

tt, m^y u-A 2 0 w^ja^^ipjw^sii: o tj-rA^icM 

<^d:oT430, ^^7W-A3 0©@^gB3 3 a, 3 3 
45 btJj;t/t3 3 c«, mrSP:7U'-A2 0<D@^gP2 3 a, 
2 3 b*5ckt/2 3 C©rt«»CttSO».*. flaS67U-A 

2 om(D^oHnf<iz'^^yu-A3 om<o^^s^tlm 

oT. i^7^-A©iK^^K*<Jib. 7 U-API(H4*ti« 
50 »t«A*;H OOaAP 1 2tCf*«bfca 
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bt5j;y:3 3 bi:, m^^2 3 ci3^Zf3 3 c tcDfu^Z 

mi-ffcm.f^i^'i&WLi ii)^^tm?>^oizis.^Tf^^^. 
[0 0 16] ^aA*;n o*»«fbT— 

tt. A-yi/^-f h3-->y h4 Oir±-;>T»JtStl-5. 
'V^ ^-f h^— y h 4 0 \Z\t. M{M®©±«JC^ffibfc 
JgttT?. ««WH^«»4 la. 4 1b, 4 1 cii^ZS4 

^■n^=n©?iiee5tt. u-a 3 0 oHjesBs 2 a 
^^U3 2h\zmni^titzT&^mfmz^n^timt^L 

«mit. A 3 0 ©ftja:&injo!Eit J; 0 

tcS<, tiJgP7U-A2 o©fija:&ifii©IEf!lt«Ki^ 

@5eg54 1 a*3j;lX4 1 b^i, 4 1 c:feJ;t;^4 IdLO 
mz, W:^yi'-A3 0(Dm^^3 2 a^^ZfS 2hifi 

iE-n^n«»ji*n. Mr)m-ff(.\zmmmm^r)}Lts 

[0 0 17] 0 2lr^©i:€ro&@^gKO^-&©fil^* 
^■r. H2J*, Hfia57 l^-A 2 0 , «gi57W-A3 0:fe 

jizfAvi^y-i h:!-^ h 4 0 i)mm-^nrzi^m\z^<>-f 

gB7l/'-A2 0«®a>ClSltenfc@S^»2 2 a, 2 2 
b, 2 2 c. *5J;t/A«y^7'f hrLr:>> h4 OOMjair 

^tte.nfc@^gC4 la. 4 1 b«. ^^(Dmm'tmn 

iOfA-y ^'f h:3.:::^-y h 4 0 U— A 3 0 IC^ 

A2 0 i:A-y^'7-f h3.--y h4 0 C0S-@^SP:*^3^SlC 

*^*-&ofci^ffiT'. mm-^^^i^tcm^y w-a 3 o 

^IK3 2 afCgSi^^nS. 

[0 0 18] *fc. 0 3tr0 2CDA$^^tCj;S?gaS5^ 
^Bl CO»fffi0<&^-r. 03T«. ?RS/1^;H0Sr« 
J^LTi.i-S^gSt^U'- A3 0<O@^gK3 2 a:feJ:lK3 2 
bODnffl'JtC. mgB7U-A2 0(D@^S82 2 b*JJ:yf2 

b*3<fcW:2 2 c |^«tCA'>yi'7'1' 
•y h 4 0 <DWl^34 1 a*5j;J^4 1 c *iH^:SnTt» 
«>, ;:©J;5tC. U-A 2 0 ©gja:;5l6](D^8(l 

t. A'-yi/^-f •> K4 0WSja:^[*]O!Efll«l?L 

<. ine.<o&H«ge*^@2«<tpjc^^ 



Tv^-Siti*. Si^gC^)-c*jtt^:7U-A(Dfi«t6:©:«2 

t!ClCffl)^e>n, StlgE7^-A2 0. SgC7^-A3 0*5 
J;0^/^-yi'7'f h:i— y h4 0 <DS^ffi*^??fiEt"Sfija 

05 ^@^gfA^A»*-^ofc«ijSCJ:^T. flfJgP^ l^-A 2 0 
(DWfflg|52 l*^e>/'?'yi'^'f hrL->y h4 OW^ffi^T 

10 -S^Sroif^^O. SmmT^^tLTt). =&7U~A© 
[0 0 19] :^ Hflg|57l/-A. ^gB:7l/-A:feJ; 

y:;\'-yi7 7'f h3.->y hoSi^ii. ^tc^T^ 2 w^Jfi 

m\z^i-f^^m^^<om^<r>m'¥'^B't. 

[0 0 2 0] 04Ttt. m^/'^^)li)mm-^tlX\'^^^ 

yi'-2x(D\^mi)^<^M.rcmm^<D^:km. tut^t,, m 
2 \z^\^tc!^mm<DmmMm*^^(r>mti^^^tix^^^. 

20 •KDMMM'Cti., m^y W—A 5 0 5 1 Oi^S 

«C5@)taB5 2a, 5 2 b^5&i)R:&©^SBtc«©:. 3r« 
0©«®gC6 lOM^ttSfl^rCSfOatf^tlT, l^filtC 

A-y i^^'f h:x:z-y h 7 0 \Z\t, WfliJ®©±^C^ 

30 -A60©. ^^^uifim^^nfzm^m^<n^mti:L 

t>C«Stb<. A^yi^^'f h:i—o/ b 7 oroi^SB^KPgoE 
^iro*JiS0iJ<hl^C<. K0f*tt?tlc?^fiSI54« 

35 «^»l»^J^tt±*^e.. ilSP^W—AS 0©WffilK5 1, ^ 

gPy'U'-Ae OO^ffigPe 1. A-yi^^-l' h3.Zl>y h 7 

[0 0 2 1] Cl©HfC^-rJ:'5C «trSC7U-A5 0O 
H5taS5 2 a:fe«fct^5 2 bt. ^gP7 W-A 6 0 
40 a56 2a^:*i. A-y ^-f h3.:i-y h 7 0 <D@^gP7 1 
aWrtfiiJtwW^^^eHV^at'^C^MbTH^^nTti 

incJ;oT. »i^SBiJ-(C*5t+«.7U-A©«««: 
jB:«2tSCtC}l|J;tetl. t(rSP7 Ix-A 5 0 . «gR7^-A 
6 0^^XSnyi7y'i hn.--y h7 0 ©Sfig?® A^^ffiT 

-A5 0©Ba®g5 5 iTi^eA'-yi'^-l' h3.n-y h 7 0© 

^m^x<nw-^^m.'\^mzLii^u.f)^^. irsgpsio 
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[0 0 2 2] &*5. et±tcatbfc«a«^se®^«ifiE 

<D:k^^^mvi. &B«ge<DraRi> m^mtmn^n^ 

J; o T PitiT * ^) , 
[0 0 2 3] 

J:oT@5t-r-5)Ci:fCj;oT. ^7l/-ASrPS0. 3 
[0 0 2 4] ^fc. *|gH^©Jg?ffi*^ggTtt. Wg5:7 



tst©c*i2tsc{r«);^e,n. ^^yv-K(r>mm^ii^t:>nv 

**e.<@*ai/hf nIflgi;5:oT ViS. mSC 

^f^CLttCtoT, #:7U-AS:ff$0. Smm*^ 

[0 3] 02 Ca^f A5c«C J;*Jga«^SeG)»fffi0 
15 Sr^f. 

[04] f&mmmmm<Dm2a>mmm\z^i^?>^m:&m 
[0 5] ^!e3l5©«^a^^g«o«lis^»J^^•r^)•/s#^«0 

Tibs. 

20 m^<DWLm] 

1 1 0 1 1 s 

12 SAP, 2 0 |ftgK71/-A, 2 1 

mmU> 22a, 22b, 22c. 22d. 22e. 2 

2 f , 2 3a, 2 3b, 2 3c H^SB, 3 0 « 

25 SC^U— A, 3 1 ^SSB. 32a, 32b, 33 

a, 3 3b. 3 3c 4 0 /N'-y^'^'Th 

:3.:^yh, 4 1a. 4 1b. 4 1c. 4 Id @^ 

4 2 JteSSWiS 
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«^fl5fli;ilK*ia;il6TB7#35^ 20 2HO9I FA23Z FA41Z LAH 
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